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PROBLEMS. 



54- Proposed by E. W. MORRELL, Department af Mathematics, Montpelier Seminary, Hontpelier, 
Vermont* 

Transform a 4 +y 4 +2* — 2^*2* — 22***— 2**y* — intoa product. 

[Boomer's Trigonometry.] 
66. Proposed by MARCUS BAKER, H. A-, U. S. Geologioal Surrey, Washington, D. 0. 

Two right triangles ABC and ABV are so placed as to have one side 
x(=AB) in common. From P the intersection of their hypotenuses is drawn c per- 
pendicular to i. Knowing the hypotenuses a=39 feet and 6=25 feet and the per- 
pendicular 0=124 feet ' flnd *• Note this theorem — — f- - = - or ===- 

in n c V / a*—x t 

1 1 

+ ./ t < _ ,— =™ — , where m and n are the altitudes of the two triangles, respective- 
ly. Also find locus of P. Discuss the case when the triangles are general (not right 
nngled.) 

[The same problem, in the form of "two poles" with ropes stretched from top 
of one to foot of other and the same data given, was contributed by H. 0. 
Wilkes. £u.] 



GEOMETRY. 



Conducted by B. T. FIHKEL, Springfield, Ho- All contributions to this department should be sent to him- 



SOLUTIONS OF PROBLEMS. 



48. Proposed by J. T. W. SOHBJTBR, Hagerstown, Maryland. 

The consecutive sides of a quadrilateral are a, 6, c, d. Supposing its diagonals 
to be equal, find them and also the area of the quadrilateral.- 

Solution by 0. B. M ZERR, A. M. , Ph. D., Professor of Mathematies, Inter State College, Texar- 
kana, Texas- 
Let AB=a, BC=b, CD=c,DA=d, AC=DB=x, EF-y, GH=z\ 
also, let H, F, G, F, I, 
Kbe the middle points 
of AB, BC, CD, DA, 
AC, DB, respectively. 

Then EGFH, GKHI, 
FKEI are all parallelo- 
grams; but IG—EK 
-K HI=KG-Vb, EI 
~KF= \c, fI-EK= la, 
EG- GF- FH- HE 
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7jr»....(l), l(b>+d*)=z*+IK*....(2), * 2 =y 2 +3 2 ....(3). 

(l)-(2) gives, K« 2 +c s -b !l -d i )=y*-z i . . . .(4). 
From (3) and (4), y=s, and « 2 +e 2 =5 2 +<Z 2 . . . . (5), 

(a*-&2)*=(c 2 -rf 2 ) 2 ....(6). 
.*. EGFI1 is a square and ^Cis perpendicular to 2J/A 
.-. area ABCD=ix*. 
\x* = J&» sin A 0B+ \cx sin JL CD 



sin^lCi*- ^ > 2ca , 



. \ 2a; 2 -- i/i^^-^+A 2 -^)^ l/4c*as* -(**+«* -<*')" .... (7). 

From (5), (6), and (7) 2**-2« 2 (a 2 +c 2 ) + (a 2 -<2 2 ) 2 +(c 2 -<* 2 ) 2 ==0. 

.-. »*->H « 8 +c 2 ±V / (a 2 +c 2 ) 2 -2(a 2 -rf 2 ) 2 -2(c 2 -rf 2 ) 2 j- . 
If a =b=c=d, * 2 =2a 2 . 

This problem was also solved by ^. P. Jf^trz, J. C. CORBIN, and ./. /•. W. 8CBEFFER. 

M. Proposed by I J. SCHWATT, Ph D., Professor of Mathematios. University of Pennsylvania, 
Philadelphia, Pennsylvania. 

(1). If from the middle point M of the side BC of the triangle ABC a 
parallel to the external bisector AF of the angel BAG is drawn to meet AB at K, 
the point K divides then the side AB in KA 

=1{AB+AC) and KB=l(AB-AC). 
(2). If K is joined to the extremity I) of the diameter perpendicular to BO 
then is KD perpendicular to AB. 

Solution by the PROPOSES. 
(1.) If from the middle point M of the side BC of the triangle ABC a 
parallel to the external bisector AF of the angle 
BAG is drawn to meet AB at 7fthen is the side AB 
divided in KA=UAB+AC) and KB 

=iUB-AC). 
From M draw a parallel to AB intersect- 
ing the external bisector of BA C at F. Join C to 
I and produce CFto meet AB at #. Since CM= 
MB and J/F is parallel to AB, therefore is CF— 
FG;The triangles CAFmA FA G are equal and therefore is AG= AC. MF= 
AK-HAB+AG)-&AB+BC). BK-AB-UAB+JBO)=i(AB-BO.) 

(2.) If K is joined to the extremity D of the 
diameter perpendicular to BC then is KD perpen- 
dicular to AB. 

The internal and external bisectors of an an- 
gle are perpendicular to each other. Since AD is the 
internal bisector of the angle BAC therefore is EA 
the external bisector of the same angle. By (1) is 
MK parallel to AEox angle EAB=angle AKM; but 
angle FAB equals angle EDB therefore is angle 
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